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Introduction
Gradud estuarine shoreline erosion and accretion occurs throughout South Carolina's marshlands and

tidal creeks as the tidelands respond to natural changes within their watersheds. Shorelines of
numerous rivers and small creeks have, in some cases, eroded more rapidly than others due to boat
generated wave propagation and other anthropogenic disturbances. Sections of Spartina, induding
entire root systems retaining tidal bottom, have been observed being didodged during periods of
extensve boat activity. Exposed shordlinesin the vicinity of heavy boet traffic are the most vulnerable
to eroson. The South Carolina Department of Natural Resources (SCDNR) has received a number
of complaints from adjacent landowners concerning this continuing problem. Estuarine shordine areas

that have natura oyster populations of oysters (Crassostrea virginica (Gmdin)) and underlying shell

matrix, afford protection by buffering or absorbing wave energy before it reaches the adjacent marsh.
In addition, an oyster population provides extensve surface area, (estimated to be 50 times the bare
intertidal bottom) for habitation by epifauna (Bahr and Lanier 1981). In the marsh-estuarine area that
isreaively devoid of hard subdrate, oyster shdlls dlow juvenile spat atachment, thus providing the
foundation for future generations of shellfish. Alternaively, in areas of Sgnificant oyster resources,
boat wakes have caused large numbers of oyster shellsto accrete as narrow ridges and washover
deposits dong the exposed shorelines of tidd creeks and rivers. These accumulations of mollusk
shells, localy caled "washed shell" deposits, are ubiquitous aong the Atlantic Intracoastal Waterway
(AIWW) (Anderson et a, 1979). Washed shell deposits, remnants of once healthy oyster
populations, often have a stabilizing effect on the shoreline and, in many cases, dlow for additiona

accretion.

Materids and Methods

An estuarine shoreline in Hobcaw Creek, atributary of Charleston Harbor (Figure 1) was

cultivated with Crassostrea virginica oyster shells to determine if shell placement in this areawould

suppress shoreline eroson. One thousand and eighty U.S. bushels of oyster shells were planted using
the South Carolina Department of Netura Resources R/V Oyster Catcherll adong 350 of shordline.
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Figure 1. Oyster shells were planted along a 350" x 10" experimental intertidal area of
shoreline in Hobeaw Creck which is currently elosed to shellfish harvesting by SCDHEC.
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Theintertida bottom was covered with oyster shells from MLW to the edge of the Spartina
dterniflora marsh, a distance of approximately 10 feet. Following planting, the shoreline was
cultivated by hand raking to provide a mean shell thickness of 1.54 inches.

The 350' Hobcaw Creek shoreline was separated into three areas of equal distance: the
northeast end was covered with 1 & /4" x 1 & 1/2 " mesh polypropylene netting (Internet). The
center section was covered with 6" x 6" degradable stedl concrete reinforcing wirein 5' x 20" long
sections. This technique has been used previoudy throughout the State for shellfish cultivation.
Treated 2" x 4" T-shaped boards anchored the reinforcing wire with galvanized nails. The southwest
areawas not covered in order to compare natura shell retention with the other two areas. Both
coverings (Internet and reinforcing wire) were secured over the oyster shellsto retard eroson and
adlow for more extengve epibiont fouling.

The project's success will be measured through bimonthly sampling. The stability of the Spartina
fringe, located along the edge of the oyster shellswill be assessed. Anarray of Sx 1 & 1/2"x 10
PV C pipes was established adong the perimeter of the experimentd area (Figure 2). Measurements
will determine the distance (if any) that the Spartina has retreated. Thirty 1 & 1/2" x 36" PV C pipes,
with 20 one-centimeter graded increments, have been randomly placed throughout the project.
Sampling will indicate the extent of eroded or accreted shells dong the experimenta shordine. In
addition, an adjacent land owner, Mr. Ken Poole will take photographs and provide visua

observations from his dock.



Figure 2. Before and after planting photographs illustrate bottom coverage and placement of
one of the six 1 & 4" x 10" PVC pipes established along the perimeter of the experimental
area Lo AS5ess erosion.



Figure 3 illustrates the near abbsence of oyster populations aong the Hobcaw Creek
experimental shoreline. Figure 4 shows results of the placement of 1,080 U.S. bushds of oyster
shells, dthough the three experimenta zones are not visble in the photograph. Initid anadysisindicates
that no fouling or oyster spat set has occurred, as would be expected at thistime of the year (January
1997). However, the reinforcing wire commenced eroding after less than amonth's exposure in
eduarine waters. An earlier intertidal oyster resource assessment completed by the SCDNR in 1982
located no oysters along the experimentd shoreline. However, the most recent survey (December
1996), conducted prior to cultivating the shoreline found six small populations of intertidal oysters with
atota live volume of 17.5 bushels. In addition, adrainage areain the center of the shordline (covered
by reinforcing wire), probably crested by dock construction, has washed a number of the recently
planted oyster shellsaway. Figures 5 through 7 show the Hobcaw Creek experimenta intertidal area
before and &fter shell planting.

Figures 3 and 4 are panoramic photographstoo large to beincluded in thisformat showing

the Hobcaw Creek experimental intertidal area before and after shell planting.



Figure 5. Hobcaw Creek experimental area before and after shell planting.



Figure 6. Hobcaw Creek experimental area before and after shell planting,




Figure 7. Hobcaw Creek experimental area before and after shell plantin g




Discusson

Bi-monthly sampling will indicate the success of using oyster shells for eroson control at these
locations through (1) their effect in absorbing wave energy and suppressing erosion in the adjacent
marsh behind the planted area, (2) long-term retention of the oysters shells on the intertidal substrate
and (3) the capacity of the oyster shellsto develop and evolve as a complex three-dimensond
intertidal population, i.e. atract oyster spat and fouling organisms and other resident and transient
gpecies such as red drum, spotted sea trout, flounder, grass shrimp, penaid shrimp, hermit crabs, blue
crabs and many others (Coen et d). If successful, the project provides an ancillary benefit of
propagating shellfish restoration.

Many intertidd shellfish habitats throughout the State have been destroyed by shoreline
development and boat wake erosion. Based on the permeability and stability of the underlying
substrate, this experiment could only be attempted on specific shordine areas. Approximately three
years of observations will be required to fully assess the efficacy of this cultivation technique.

Specid thanks are due Mr. Andy Jennings, Captain of SCONR'sRV Oyster Catcher |1 and his crew
members, Msss. Greg Atkins, Allen Barksdale and David Altherr. Mr. Mike Y ianopoulos was
especidly critica in coordinating field work and carrying out the project's experimental design. Mr.
Ray Haggerty provided critica assistance during planting operations. Msss. W.J. Keith and David
Whitaker reviewed the find report and made severd helpful suggestions.
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